In the years 1965 to 1988, 1687 patients with cervical spine injury were treated in the acute post-traumatic period. In the analysed material commonest cause for the injury was by a flexion mechanism (48%), less frequently compressive (26%), and by a hyperexten sion mechanism (26%). Radiological changes were related, to some extent, with the patients age. Compression and flexion fractures occur most often in young people, disloca tions in older ones, and injuries caused by hyperextension in, most often, elderly age (average age 53 years). The mechanism of the injury influences the degree of the nervous system injury. Serious consequences usually occur with crushing of a vertebral body.
Since the introduction of the classification of spinal fractures into stable and un stable by Nicoll (1949) , it has been generally assumed that injuries due to a flexion mechanism leading to posterior ligamentous rupture and loss of spinal stability usually result in a severe lesion of the spinal cord (Holdsworth, 1970; Gertzbein, 1986) . Contrary to unstable spinal injuries, stable injuries, particularly resulting from a compression mechanism, are regarded as less dangerous, and are usually not associated with severe damage to the spinal cord (Decoulx, 1981; Kiwerski, Kuli-kowski, 1986) . Clinical experience, however, shows that both flexion and com pression fractures are not homogenous (Denis, 1983; Kiwerski, 1989; Kiwerski, in press; Louis, 1987) . On the other hand, even considerable displacement of verte brae may not be accompanied by significant neurological changes (Baker and Grubb, 1983; Bovill, 1971; Kiwerski, 1984; Pitman et at., 1977) , and serious spinal cord lesions not infrequently occur despite only slight post-traumatic radiological changes or even in the absence of symptoms of spinal damage.
Based on the analysis of clinical material I wish to evaluate the interdependence between the degree of the spinal cord lesion and the mechanism of cervical spine injury.
Clinical material
A series of 1687 patients with cervical spine injury treated at the early post traumatic period within 1965 to 1988 has been analysed. The material does not include patients who either showed no spinal radiological post-traumatic changes, or had a spinal cord lesion due to a cause different from a direct spinal injury (by sharp objects, missile injuries, etc), as well as patients where there is no clear iden tifiable mechanism of inju ry .
Spinal injuries from a flexion mechanism have been divided into two subgroups: fractures and dislocations. The latter also includes fractures of the vertebral bodies with vertebral displacement. Injuries from a compression mechanism have been divided into: typical compression fractures of the vertebral body, and crush frac tures involving fragmentation of the vertebral body with, as a rule, displacement of the posterior part of the body into the lumen of the vertebral canal. Table I shows the mechanisms of spinal injury in relation to the age of the patient. Most patients sustained their spine injury through a flexion mechanism (48% of cases), with dis locations being dominant (33% of all cases). Injuries from an extension mechanism occurred as frequently as those arising from a compression mechanism (26% each group). In injuries from a compression mechanism, typical fractures were noted more frequently than in patients with a crush fracture (14 and 12%, respectively).
The average age of the investigated patients was 42·9 years. Least numerous are the first and the last age groups: 13 and 14% of the younger and the older patients (over 65 years) respectively. Most patients were in the age group 21 to 35 years (27%), the remaining age groups were equal in number (23% each). Certain differ ences were noted with respect to age and the mechanism of injury. Injuries with vertebral body fracture are more frequent in young individuals, particularly so in those cases with crush fractures, of which 87% were sustained by patients aged up to 35 years. In crush fractures the average age was 27·2 years being the lowest. Similar tendencies are noted in patients with typical compression fractures and fle xion fractures (average age of 34·6 and 31·8 years, respectively). Dislocations resulting from a flexion mechanism are more frequently sustained by older people (50% of patients over 50), with an average age of 48·2 years. Elderly patients most frequently sustain spinal injuries because of an extension mechanism (age average 53·1 years). Table II presents the relation between the mechanism of the injury and the level of the spinal injury. The commonest group was patients with damage to the lower part of the cervical spine. Injuries to the Cs-Thl segment made up 56% of the whole group. The least numerous was the group who had upper cervical spine injuries (CrC3), and made up only 10% of the injuries. A study of the Table shows that there are certain predispositions as to the level of injury associated with certain mechanisms of injury. Flexion-dislocations are rare in the uppermost cervical spi nal segment (3%), relatively rare within the middle segment (23%), but are particu larly frequent in the lower cervical spine (74%). Equally rare in the upper cervical segment were compression fractures (3%), while crush fractures were not noted at all. Damage to the upper cervical segment was relatively frequent from an exten sion mechanism (27%).
Mechanism of injury and degree of the spinal cord lesion Table III shows the relation between the mechanism of injury and the degree of the spinal cord injury assessed on admission to hospital. The assessment of the spi nal cord injury is made according to the three degree of classification of incomplete The commonest injuries in our material are complete lesions of the spinal cord (39%). There are, however, noticeable differences in the degree of the spinal cord damage associated with particular mechanisms of injury. Flexion injuries often cause complete spinal cord lesions, referring particularly to vertebral dislocation. Forty eight per cent of patients had complete spinal cord lesions and only 11 % had no relevant neurological deficits. In flexion fractures complete spinal cord lesions were noted in 37%, and absence of neurological deficits in 18% of patients.
Injuries from a compression mechanism show a different distribution. In typical fractures complete lesions of the cord were seen in only 11%, whilst 18% had no neurological deficit. In crush fractures the occurrence of complete lesions was high, 76%, and only one patient had no neurological deficit.
In extension injuries the distribution of cord lesions is more uniform. Twenty five per cent of such patients sustained a complete spinal cord lesion, similar numbers refer to groups 2 and 3 with an incomplete injury, while 13% showed no evidence of a cord lesion.
Results of treatment
The results of treatment are set out in Table IV . The assessment involved only patients who had a neurological deficit on admission. The assessment of neurologi cal recovery was based on the improvement of the neurological state observed dur ing hospital treatment. Marked improvement denoted complete subsidence of neurological disorder, or neurological recovery by at least two degrees of our scale, e. g. from group 1 of incomplete injuries/teteraplegia with partially preserved deep sensation to group 3/pareses of lesser intensity/. The improvement was defmed as fair if the patient recovered by one degree of the scale. No improvement means either no or very slight change in the neurological state.
Neurological recovery occurred in 51 % of the patients, no recovery was noted in 31%, and the mortality was 18% of the analysed patients. The best results of treat- ment was recorded in patients with a typical compression fracture, which is undoubtedly related to the less extensive spinal cord damage. In this group of patients neurological improvement was noted in 81%, being marked in 48%, and with the lowest mortality rate of 5%. The results were poorest in the other type of compression injuries, i. e. crush fractures, where improvement was obtained in only 28% (17% with marked improvement), and in 54% no improvement was noted.
There are significant differences in the results of treatment in injuries from fle xion mechanism. The results were slightly better in those with dislocations to frac tures dislocations. A marked neurological improvement (33 and 25% in respective groups), and lower mortality (13 and 23% in fractures and dislocations, respec tively). It should be remembered, however that dislocations were more often as sociated with a complete spinal cord lesion, and involved mainly patients over the age of 50 to 60 years. Relatively good results of treatment were obtained in patients with injuries resulting from an extension mechanism, neurological improvement was noted in 61% of patients, no recovery in only 19%. Mortality, however, was high (21%) and in our opinion was related to the older age of the majority of the patients.
Conclusions
1. Spinal injuries from a flexion mechanism prevailed in the analysed clinical material (48%). The incidence of injuries from a compression and extension mechanism was the same (26% of each). 2. The radiological changes are only to a certain extent related to the age of the injured person. Crush injuries occur almost exclusively in young individuals (average age of 27·7 years). Flexion fractures and typical compression frac tures occur more frequently in young people (average age 31·8 and 34·6 years, respectively). Dislocations are commoner in older persons (average age 48·2 years), and extension injuries usually occur in elderly people (average age 53·1). 3. The mechanism of the injury affects the degree of the spinal cord lesion. The most serious sequela is observed in crush fractures of the vertebrae, which resulted in a complete spinal cord lesion in 76% of patients. The second most severe neurological sequela is observed in injuries from a flexion mechanism. In dislocations, a complete spinal cord lesion was found in 48% of patients: in flexion fractures in 37%. The incidence of severe neurological deficits was least common in patients with compression fractures (complete spinal cord lesion in 11%, no neurological defict in 18%). 4. The best results of treatment occurred in those with a typical compression fracture (improvement in 81%, mortality below 5%). The poorest results were recorded in those with a crush fracture (improvement in 28% of cases, mortality 18%).
